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attUtf^r^HMt. ^UtfFR 9 0 1 3 7 9 iVt©«*lft07'> 
;i/fi"Jli*^T^;Wb-r^^*^bTtts x h i/r h -fe *«fcS-rs*BIS 
*« Streptomyces anulatus No.4811 Streptomyces anulatus No. 8703 8u 
Streptomyces s P . No.6907 1*) #4lti#«^^T^ (W09 7/ 
3 2 9 7 5^&«) o WO 9 7/4 7 7 3 8^*t3tts Oidiodendron 

tenuissimum IFO 6798 ft . Oidiodendron echinulatum IFO 31963 ft. , 
Oidiodendron truncatum IFO 9951 «U Oidiodendron truncatum IFO 31812*. 
Oidiodendron sp. No.30084 flu Verticillium sp. No. 30085 
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f & *j ##S liWT ©ii t) t? & £ o 
(l)J^TO(a), (b)£fcji(c)©±gRg:fcfcJ:--8B£^tf N If >K U ^^^^ K T 

(b) ±§B(a)©D NAi:^ h'J>^x> hfc£#T;W 7U ^XLH^DNA 

(c) iE5y^I29US# 1 T^£ftSiSMB*Jfc:te^T'J>&< fcfc(l)6 0%©|HJ-t4 N 

(2) 7 0XCH-tts (3)8 0XoH-ft, (4) 9 0 *fctt(5)9 5% 
©fej— t££#1-£D N A 

(b)7* =• y M?U(a)tz&^T 1 ^ L < ItmmcDT I J WlifiX^ WWiM L < IZtt 

(3) ±E (1) Sfctt (2) E«©3t£^£^irSl&;l^*-- 0 

(4) ±fB (1) £fzl± (2) E«©»fc^£«lii${3^£f#8S^*--o 

(5) ±13 (3) £fcfcfc (4) I2«©^^^-T-?lf±«BI!a*SSteg|LT^f)n 

(6) ±13 (4) E«©«S^^^-TB«jft*nfc1&±j(!|Biia*^i|!i4JT^« 

(7) ±83 (6) §3i&<9§^;$&£ J; oTiI$ti§^ U ^^.7*^ |?7>> 

(8) WTO(a), (b)£fctt(c)©±&£fcfci:--g&£^ir, S«U^7f K7 

(a)iB^ij^ie^j#-^ i ic^^ns^ie^j^^*#^ 1065-3359 t*/^£ 
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tizm&mm-fr % & % d n a 

(b) ±E(a)0 D NAhXb'J>^x>h W ^ 'J X b»3 D N A 

(c) iE5«iB?'J#^ 1 fc**ft*tt*E*l***M 1 0 6 5 - 3 3 5 
*Lft*«EWt:*V^-C^*< fc*(D 6 0%©I^I-^> (2)7 0%©R-ttx (3) 
BOXCHHt^ (4)9 0XOH-tt. *fcl±<5) 9 5 %(Dm-^*M? 5 D N A 

( 9 ) feTF©(a)£fcl±(b)©* >;^fC£=>- Pt^^ 

6 5<p£&3* 

(b)T ^ y iS^iJ(a) tC*5 V>T 1 £ L < tt*fl©7 * •** b < ttf* 

(i o) ±13 (8) ztziz o) ffi*©ae^ft^tr««iA^^^-o 

(1 1) ±E (8) *fcfcfc (9) E«©afi^t«ft»t:dtr»S^^^-. 

d2)±E(io) sfcttdi) e*cD-c^^--e*±«ttft»fi«»ut 

15 n&nssRfeft*. 

(i 3) ±is (i i) E*©««^^^-"e»Kte**nfc*^«ifi*»*+-e 

20 (14) ±13 (1 3) &m<0&&*&K*^**k&2* l **** ) ** r *' * 

(15) E«l*E5y#^ 1 t^*n**MW***« 1065-3359 T? 

(16) E9>iaEai#-5 1 c*<*ft**MEai+8£« 1065-3359 t 

25 ^n*«atE9«t:*^T'>ft< fc*d)6 0%©H-tt, (2)7 0X©H-tt. 
(3)8 0%©|5]-tts (4)9 0XOH-lts ^fett(5)9 5%©(§]-t4^^r^D 
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(17) WT0(a)Sfeli(b)o^>/^g e 

(18) TO(c)Sfctt(d)o^>/^j( 

(c) E5!iaEJ»J#%2 tw*ix*7^^«EW»t>^$ >^««2 0 1- 7 6 5 © 

(d) ±SB(c)©7'^y^iH^(z* ) u^T 1 «L < tt»*©:p$ 
<ttft*D**ifc7$^ttE5»(iP6ftt) % JL-3±gB (1 7) g3«©*>,^«^ 

(19) ±f3 (17) I3f&©*>/^ff£z7— Kt5D N A 

(20) ±|B (18) HB«©^>;\°^K£:=?— h'fSDNA 

(2 1) ±IB (1 9) (2 0) <D'P?*<tb-l5*^t 5 mWkZ.^>7*- 0 

(22) ±13 (19) *J:0f (2 0) ©/>& < t 1> 

(2 3) ±E (2 1) *fctt (2 2) E*©^^^-T«iMft^fMEaiLT 

(2 4) ±sb (22) i^oftm^? *-T-mnmmztitcm3imm*t&mipT~ 
(2 5) ±i3 (2 4) tm<Dmmj3&iz£^xmm$tizmKv#^7'?- h 

(2 6) ±13 (4), (11), ( 2 2) Bm(D&m^**-T*Bm®;m$ntz 



WO 01/02585 PCT/JPOO/04285 

EI3i±. * h U^h v>T -fe* • U tf**>* 1326/pIJ702-SB Ojlfef Jfe0t*5o 

2gB.B©pifffl&I£Bj3 

*^B^{zi5V>Ts SSttU #^7*^ K7i/7- bfhfcfcs ^JiSFR 9 0 1 3 7 9 
10 mWRZF^cDmMfa, &£^fcfc echinocandin B (D & o KmmfeCDT >> MMM* 

15 ^T^ny h : 

(D#^« :^6 lkDa (SDS-PAGE) 

N^T* 5. y ^IE?'J#, Ser-Asn-Ala-Val-Ala-Phe-Asp-Gly-Ser-Thr-Thr-Val- 
Asn-Gly-Arg-Gly-Leu-Leu-Leu-Gly (E?!l^Eai#-£ 3 ) £ {i^ET 5. J KE7U 
20 fc*^T lf@£> L<&&m<DT$ SWLIfiX^ S&fc b < ttttJn^ tltz T X J Wt 

®1H^J^1B^J#-^ 1 C^^tiifllSE^J^JfiatS-^ 1665-3359 X'mZti 
SlgSE5lJA»f>ftSDNAifca:iKDNAi:7 h'J>^i> h&35M$T'/W 7* 
U^XlfSDNA, ^L<ttM5g[Ea£Eai£*5l>T<l>&< i:fc(l)6 0 %© 
25 |eD-H4x (2)7 0%©(lj-tt^ (3)8 0%©IHI-^. (4) 9 0 %CDm-&. £fcfct 
(5)9 5 %(Dm~ Mt^DNA^- KtS^W^Ro 
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:|t)19kDa (SDS-PAGE) 

N^i^T * V ft£*l#, Gly-Ser-Gly-Leu-Ser-Ala-Val-Ile-Arg-Tyr-Thr-Glu- 
Tyr-Gly-Ile-Pro-His-Ile-Val-Ala (E50*EW«4) *fctt«7^iEW 

csi^t i ffl* u < BMcr^i^ ^ < * ysg 

<3>E*i*eai*? 1 t**n**Miai+**** i o 6 5~ i 6 6 

S*ME*I* f,^DNASf:l±SiDNAi:^'J>^>b W * 

iJ^XLHSDNA, gb< liiilSE^JC^^t 'J>& < ^ (1) 6 0 %® 
H-tt. (2)7 0X©H-tt. (3)8 0XOH-tt^ (4)9 0XOH-tt, *fctt 
(5)9 SXOH-ttWtiDNAtfa-Pti^W^K. 
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h U «7A ( S D S) N MJ * ^7>t-^A7D7^ K ( C T AB) ^ 

^£-5 lz$r*)S:£ti%>tz1sblzl£, mZUT ritonX-100 

mnm^frtemj * >&Rwm&ffl&mi^ z z htm * &^-c#£ft*ffl 



25 ^^^tg*^*lb^^#^-rs^fci±, 3^J#*#J£*«Xtt»'to#*K:fl- 
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So mm. mmmmmmcDmrnm^mmt^^m. mm, rn^mm, ^atiis 

S D S — P A G E^cD#^«©M£f'Jfflir -f *>&Wk9 u-?Y7^7 4 

* > ^» wsi * fc a: » 4 * > simmn * * * > © « ffl © »*»J { - 

lft:W(:l±W0 9 7/3 2 9 7 5^&«IB«©#&S#RSfcTftK«J:^o 
io <b^i^£=t£*M©Jt#Utf^^ K7i/7-^*ora±> 09*.ttE9m 

fctta«J;D««*ftftRNASfcH:DNAfrf>PCRttSfcli3D-- (%b 

B$fctt««J:t)Ml*nftRNASfttiDNA<pe.PCRSifcl±3D-- 

8 



WO 01/02585 PCT/JP00/0428S 

( t> t < & ?° ^ — * ) ; n y u -t? - 3 > & £ m d $g l t m u ^ r ^ h 

cDNASfcliyy^'^DNA^-f — £ , 9V—=.> 7\Z X 

10 t^DNAii, P CR&£^Tit^P-->?'T£3 h&T^£o T&tot>. 

20 3 C 

1 {Z7^^tl?)^SI2^J^^^KWt^^D NACD, i;£&-g|$£<atf ^Tr- 
ig) £ Q :;t ruf^c&^DNAj tit, ±IB4$^©i&»lE?'J/t)>£>&£DNA 
t3Jnx.T, ^h'J>^i>h«:M (^Wfli, igSIE^&MT^ 6 0%JW 
25 ±Ol@itt^ttSDNA^>f7'J^XUf5^tt^lH\ Xh'J>^i> 
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4 7 >; ^XlflS mMMin iP^^DNA, ^L< &1BSM1B?!J#^ 1 T ^ ^ 
*l3^IB?!jtI:fe^T'J>& < fcfc(l) 6 0 %CD|5]-t4s (2)7 0%©[sJ-tt N (3) 
8 0 %(7)|!l]-t£, (4)9 0%©fe]-{4, £fcl±(5) 9 5 f££^-f §DNA 

5 R 9 0 1 3 7 9 #3HSt>*^©M^^s fe^V^ii echinocandin B (D <fc o &!Hif&ii£ 

*E#J#^lfc^£ftSJl£E?!l#JSSMl 0 6 5 -3 3 5 9Tj5*3ftSJfi* 
10 Eaifr&HRttK&SDNA®, SB£^itrfc©T& So 

££>l;:#SgBJli x WTO(a)ifeii(b)©^ >/^1^3- K-r«*eTF*JI« 

(a) iS^J^iB^I#^2T-^^nST$ S&MmtpTK y§!#^- 1 Sfcti 1-7 
15 6 5 W**JK 

(b) T^ y^IB^J(a)(343^T l^L < ttfti07^»4«^ «&3g b < tttt 
AD £ ft fc 7- a- y gftE$l 5> & t> s lt)itt»J^7f -if tStt £ * f -5 

20 ■y-^jL- v h£D- K-rsite^^n^-r^o 

N Afr £>MM£ tl&ffiMD N A ( c D N A ) N #V ^ y >? =5 << 7^ «J -fr £§IM 
m^^^DNA, Yb3*l$fc^£&ftSDNA, RNAXIiDNA^il 

25 ^ttil^tl5DNAi^ltl§o 
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5 uJ:^t§c 

*NMc N *^0^©ffi^x^^^ — fcfcSM*»; tf^T?- -t?£=J — KT^jt 

-^3i^-rs?i^ifflBSf*iT^jtfe^ ( d n a) ^nizzi— vznz 

^cD#^r^-->y h£p- f*lt3 vy&xxp? — — mt& 

Hfccfc*^ ^S^^^-iiH^^ H £tmit3 K>£. ^tifti^Dt- 
h) $3— K1-£DNA£?^;fffiJ§&f*]-£f§5aU# S^SST^rSIB^^ 
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mu^yi-frmmtm^mm®* >^?w<Dfr&mm&%zmx%zb<DX'&tit£ 

V Shine-Dalgarno (SD) iE?!j#^i;ft£o ^±#*B§M©J§£r 
rnt-^-fji^btTrprn^-^-, lac7Pt-^- recA7 

lOl^rCtis 7 , D ; E-^-Mi:LTSP0 17 , o^-^- SP027d^ 
15 penP7D^-^ 1&±3&*fflC««©»^t:tt, melC, ti 

pA s ermE, aph If f,tiSo ^-^^-^-f ^i: ii^ 

20 tvri±mmAT G&m\,^ti%&, m&iz&^xGT G%&mtz>z.t 

bX^Zo m±=i F >t LXl±1%m<DT GAs T AA&cktFT AG^ffllMotl&o 

n*-x*-#-mm*^mT&mmxmt>nz>m&t&^ j^mm$m>^>? *? 
25 BnmmL&*> t?zm^mmftxmwi&&£tzi£&wmmx%z>£%\(D 
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UB 1 1 <K p T P 5, pC194f, ^5UliMifi*©p I J 7 0 2. p 
SKK pSK2. SCP2, SCP1. 2. pGA 4 8 2. pMCXpres 

flfl&fciU ?£^#*J§§®^tt^K^©M©i§i§rl3&, Cohen 
[Proc. Natl. Acad. Sci. USA, 69: 2110 (1972)] „ 7*D 1^77^ h&[Mol. 
15 Gen. Genet., 168: 111 (1979)] & J: ^ > > h & [J. Mol. Biol., 56: 
209 (1971)] fWff»tl2.o 

^fi:7 M/7hT-f-fe^Hi©l^li^ transformation 
Genetic Manipulation of Streptomyces. A Laboratory Manual. The John 
Innes Foudation, Norwich, UK, 1985. (3 IB M £ tl T U £ £ & (PEG-assisted 
20 protoplast transformation)^/^^}^ tl£o 

^^ftigi-fe^T^itu w ?> ti%i%m<®)fr t> %mmm & z. t iz x <o 
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ii^pH4~9, $??i(zi±6~7 N 15~3 5°C, 
20 (3{i2 5~3 5°CT 1 0~ 1 4 4B$P^T^ft)n^o 
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^U^r^h*?S§*bs ^±(c^jJt«^bT r7^7^ySj zm-rzyon* 

IHV CCD^I'Sii^ e>(C^©{PJj|i^^ LTV^T^^l^o ^JitiWO 9 7/3 2 9 

m u ©-#jt-$>£ f r 9 0 1 3 7 9 ^stta*^ 

Coleophoma sp. F-11899 *fc(FERM BP-2635; mmm^Mmmm^^mt^m^^ 

ifitsw^ (B*a&$am-=><«Tfn&iTS it 3f) £«e£*lt^ 

«s M^fEB¥fi5c7C^ 10M26 B )£ «fc o T£S2 *x £mHSrSt4£l$ o fcK 
M¥3 - 1 8 4 9 2 l^&ffi) T'^Ds TfB«^5S; [I a] T'^^ti 



FR 9 0 1 3 7 9iIMftJ:li> TIB-lft^ [I] 



HO-S-O 




NHCO(CH 2 ) 14 CH 3 



[la] 
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R 3 OH 

" 3C ^ NH to"- 8 ' 

HO V=0 HN OH 





R u — ' NH 0=\ CH 3 
0=< N 
R 4 ) NH 




[I] 



OH 



=< OH O 



|±FR 9 0 1 3 7 9 lillJfcli^©!©^^ ^ h >f ;i/{PJJfg&& l^ttF R 9 0 13 
7 9^®£^trituH3--i£5S [I] T^^tli>T^7-HfFR 9 0 1 3 7 9g9K« 

io ^frSfctt^©*©r^;i/«»l*Jttr^;i/fl3bT«ttU^^r^ KtifCs H&W 

tfcfc. TIB^I^ [Ha] "C^*n«^«9 (FR 1 7 9 6 4 2 
©^ 
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HQ OH 




feSl^fcfcFR 1 7 9 6 4 2$Jff £^tfT§3— [II] T'mZtlZFR 17 9 6 
4 2^#:*feii-e©m 




R\ R 3 , R 4 s R 6 & J;t>*R 6 {iHul3i:[5l^a^^*1"S] £^H£ 
fb-£r$i [I] [II] ©#Sl&m&fIffl©3&#t4©^ ££li:^T*&o 
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Jfi N t'3'j>J| N i?i/#v\*i'jV7$.>i&* N, N' > v 

5 >*;i/*>g$g^x ^^Kftipjg imi&mmm. %it?mm^s s^as** 

— [II] T**£;h,3 FR 1 7 9 6 4 2^^^ (FR 1 7 9 6 4 2^lt£^ 

15 t.kotM^ffll^tLS^CtrJi&^o 

mmm 1 Streptomyces sp. No.6907 mifi^BT aSM* U tf^rr-^ K 7*/ 5 
20 — fe* (F R 9 0 1 3 7 9 Ti/^—M) <b>7 u — —>? 

(1) Streptomyces sp. No.6907 *fcc7)^fe#:D NAOii 
Streptomyces sp. No.6907 $fc (FERM BP-5809 ;W0 9 7 /3 2 9 7 5 

{SiUmiTg l#3f) icf^ntl^^ fiimB¥f£8^3M 8 B^ BPg^ 
25 fEB ¥^9^2^ 3 B) 1 fi£3£0 . 3%iSxdr^ N 

0. 5%^-7°h>. 0. 3%^^^^-^, 5%is^7n-X^ 
5mMMgCl 2 , 0. 5 (pH 6. 5 ) T 3 0 °C> 4 8 
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RPI^ilfe. ^illOmUi* ( 5, 0 0 0 rpm, lO^H) tit) 
mWLtz&, QIAGEN Genomic tip 20/G (*T?>tt) fcffll^ 7"D F^-jK; 

(2) /J^^jl- y h©«¥#f 

at 

FR 9 0 1 3 7 9 fc?©/MJ-7\n.^ y hcDT 5. J MffiT 5. y ^IB^'J 

Gly Ser Gly Leu Ser Ala Val He Arg Tyr Thr Glu Tyr Gly He Pro His His 
Val Ala mnmm&^5) (W 097/32 97 5-^&?S) 

lESt&IE^ Gly Ser Gly Leu Ser Ala Val He Arg Tyr Thr Glu Tyr Gly lie 
Pro His He Val Ala (IS?mi2?'J#-^ 4 ) T'fe £ d i: ftfofr o feoD 
frf.WT©7ty-F77^7- (SF3) fciJ^-7 77-f7- (SR2) ^IStfb 

15 SF3 -CTS TCS GCS GTS ATC (K^J^IE^JS^ 6 ) 
SR2 -GTG GTG SGG GAT SCC (IS^J^1B^J#-^ 7 ) 
S:C ^fciiG^ito 

T©P CR 

20 ±IB ( 1 ) -eiSMLfc Streptomyces sp. No. 6907 D N A 1 0 0 n 

gi3 it>*±IB®T-aS3t bfe#r^ ^fT-lnmoUfflUT. GeneAmp PCR 
System Model 2400 (n— >^JV v-*t ) LT P C R o tz 0 Slfe 

MM 5 0 /z 1 CP CRilS»i£«K 0. 2 mM=§ d N T P s £ I>* K0D Dash (Si 
1. 5^rn) ^ 9 8°CT"©^t4 2 O^FeS. 6 0°CT-©T-— U> 

25 7 2 #P^, 7 4 °CTCD^ ij * U -fef— > s > 1 0 #P B ^ &§PCRtc:30 

(4 5 bp) % 5%r^D-^>f;b«mf*Kf{3i^T#^iUfco 
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(DP CRffltftCDP & 

±IB(DT*#glbfeP CRmmmK (4 5 bp) £ pCR-Script Amp Cloning 
Kit (* h — >#) h u— jK:totIIt^; i:T% pCR- 

Script Amp SK( + )£f£frtt-£#ALfc:r^;* ^ h* p3S4£f#fco 

5 ®i&mmfrffi 

±IB(3)T?#f)tL/rr^^ ^ K p3S4©JMSI2?[J7>#r& 310 DNA^-^>+J— 
(^-^^l/-^— ft) M13 i/-^x>y>^7 , 7^?-t$)^ 'J^-^ 

— (New England Biolabs *±) £ffll^T. T^drS'* — ^ * — i/ a 

10 1 t^To 

(3) hCDMffi 

ft 

FR 9 0 1 3 7 9 Ti^^—HOtt-f^-v h CDT * J * J WMIM 

15 Ser Asn Ala Val Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly Leu Leu 
Leu Gly (EBBI^E*!*^ 3 ) (WO 9 7/3 2 9 7 5^$g) 
i?P.«T©7t9-h*7 , 7^7- (LF2) }:'Jn-7 7"7^- (LR) £s2stb 

LF2 - CS GTS GCS TTC GAC GG (IB^J^Ba^JS^ 8 ) 

20 LR - SCC SAG SAG SAG SCC m^MM^m^ 9 ) 

S:C £tzl± G %m?o 

TOPCR 

±12 ( 1 ) T-MMVfz Streptomyces sp. No. 6907 tfcCD^&ffcD N A 1 0 0 n 
25 g£ckt>-±ge (3) (D®T~matLtz&7^"( I nmo lZHUXs GeneAmp 
PCR System Model 2400 (^ — * *±) lit P CR^ff^ofeo 

SMi5 0/zL [PCRilit, 0. 2 mM^d N T P s K0D Dash 
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(M&ffin) 1. 9 8°CT-cD^t4 2 0#P^ N 6 5°Cf©7^- 

V >72f}>m, 4°CT'<D# ] ) * U -t? — is a > 1 0#F^/tP?,%5P CRi: 

3O0ftlfco mm&s *.V7=l-v Y(DWc^T X J *ag<D— gBfcn- 
M" (5 3 bp) * 5%T* r D-X^;i/mmr77c@j^ e fcoT#^lbfco 
5 (DP CR»tM-©^d-- >y 

±13 ( 3 ) ®(g)T-#g!L£P CRiiiHiTK- ( 5 3 b p) £ pCR-Script Amp 
Cloning Kit h ^^^->tt) h =i — tilt 3 £ h 

t> pCR-Script Amp SK( + )iz^$rtt-££PA L fc 7" ^ * 5. K p3Ll £f#fc 0 

10 * K p3Ll CD^SIB^J^* 310 DNA — * j. > it— — df. >ji;| / v 

—14) tt> Ml 3 y-^x>y>^77^Y-t-J)§>jA-^77^?- (New 
England Biolabs #) *ffl^T, *V ^^^r * — ^ * — ^ 3 £ t> , Witt 

(4) FR901379 r^^-Hf ©P*f 

iB^J^T-pP CRfr£>&5£Lfc&SIE?'J£& i: 7 * *7 — K ^ >T V-20S £ 

20 fc^SIB^J^*) ^tz N UM— *7*7-f V — 19L SraSStLfco 

20S — ATC CGG TAC ACG GAG TAC GG (IBaiME5!l#-5 1 0 ) 

19L -C GTT CAC CGT CGT GGA GCC (IE9U^IB?!J#-^ 1 1 ) 

@'K ^^azy hf|t*©PCR 

±HB ( 1 ) TrflMLfc Streptomyces sp. No. 6907 MMDNA 1 0 0 n 

25 g 43 £l>*±13 ( 4 ) ©(DTlSSt Lfc=g-:7°^ -f?-2 Opmo llffl^T, 
GeneAmp PCR System Model 2400 — dp >^;i/-^— ft) £l£ffl IT P C R £ff 
ft^fco SJ«;l«5 0^1 CPCRS»«"4»x 0. 2mM#dNTPs*«kt) t 
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E0D Dash (X&tm) 2. Biry^ 9 8 t CTO*tt2 0m 70°CT 
CDT--U >?2®>m, *5«fct>*7 4°CT©*"IM 'J-fc?— >3> 2 0OTfr£&£ 
PCR(:3 0[elitt o HiH. S75'7-g<i!)-»*3-i ! tilrfr (#J 6 0 
Obp) £ 2%T#n— ^^;i/*m^i&t3^oT#glUfeo 
5 (DP CRBJfM-©^n— 

±13 (4) ©©-£#&tb£P CRifite^TM- (*<3 6 0 0 bp) £ pCR-Script 
Amp Cloning Kit (X b 7D hn-iK:f ot«tS 

Ii:T\ pCR-Script Amp SK( + ) £*f A * ^ h' pSLl 

10 ±12 (4) &©T'mt>tifz7"7X ^ K pSLl ©^aiB^J^WS: 310 DNA is — 9 
x>it- (^-^r>x;i/V-^t) let, M13 i/-i?x>i/>^77^7-ffe5 
37^-17— KT*^^— 'J ^7*^^ x 7 — (New England Biolabs *i) £ 

15 mmr-gtzo 

( 5 ) m&fo~D NA7^^7'J —©HUM 

±H3 (1) -zmMLfz Streptomyces sp. No. 6907 ft0MDNAl/zg^ 
Sau3A 1(100 mU)T-3 7 °C, 1 0«It5at, gflMlbbfco 3 
h* pcos6EMBL (Gene, 57, 229-237 (1987)#^) l//g^ BamH I 5UT*3 

20 7°C, 1 BtF^BlLfco Sili^x^ y-^&JS^ 2{g#fR TE (5 mM 
Tris-HCl (pH8.0), 0.5 mM) 5 jul lT"}g$P^ 10x T4 DNA ligase bufer (660 
mM Tris-HCl (pH7.6), 66 mM MgCl 2 ,100 mM DTT, 1 mM ATP) 0 . 7 jul 1 £ T4 
DNA ligase 0. 7 /z 1 £A0;U 2 2°C> 3 BSP^rS Lfco CCD^^— >3> 
$3/zl£ GIGAPACK III XL Packaging Extract Ul>7^y->t) 

25 7D Mi— ;i/Cfi£iW h d • ;^v>r— ityVLtzo Z(D^ vtr— V 

^?j<mi. coli XL-1 Blue MklzmMZ Z t^, 3 7. ^ F ? J 7^ U -*m 
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(6) ^D--igP CRCctS^^ ij_->/7- 

±Tf#£>*ifc 480 X h^D->^ 7*7>r V— 20S 19L # 20 

pmol ^fflOT, GeneAmp PCR System Model 2400 (n — *c>^)V?—Q) 

ltp d -— ii^p cR^=?f ^ofco fcfomm 20u i cpcR^aiM*. o. 

5 2mM§dNTPs*J:tJ t K0D Dash (I#S6t) 2. 5^yfO£. 9 8 °C 
T?O*tt2 0m 6 8 , CT07--'J>^2m :fc «fc 7 4 °C T* © * U * U 
if— ^>a>2 0 8>S*e>&5 P CRl: 3 0@iUf;i:;5^ l*)60 Obp©»fit 

■&<&m$)izmmLfz^x^ k*d— >no. i3 3£f#fc 0 

(7) =JX^h'^D — >No. 13 3®Wd-->^ 

10 37U'^D->No. 1 3 3 £ EcoR I t Pst I T^bU f§5>tlfe^8 k 
b©»rJt£ PUC18 CD EcoR I/Pst I h S^lfAt" £ £ £ T% r^*^ K pEPl 
&mtco r^X^ K pEPl § EcoR I t BamH IT^HbU £ ft #J 5 . 

5 kbCDifM-^ PUC18 <D EcoR I/BamH I h izffiAT £ Z hT', ^ K 

pEB ^ ft fee 
15 ( 8 ) E^IS#l##r 

K pEB <D^*IB#J##r£ 310 DNA > — ^oi>it- * > x> 
— tt) £t\ Ml 3 ^-^x>i/>^77>f7-ffe57t7-F7'7^v-, U 

(New England Biolabs ft) & «fc tf^ 1 fcfEtt-f U =f 

20 3-;i/{;t^Ty-^x>i/>^lTofe„ 
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T^fco il©7^>^~ tfjSfe^^^trr^^ ^ K pEB©tt£E#l£E8J*Ifi5U# 

^ 1 C^to 

(1) 7M/7h7^ft7- Ut'y>^ 1326/pIJ702-SB ©«gl 

77X^ K pEB © EcoR I it-T h £ Sac I "9"^f h C'lilfc7'7^ ^ H pSB £ 
HtUT^ £ i: t Lfeo * U =f (AAT TGA GCT C ; IS^J^IH^J#-^ 

12) 100pmol§30U© T4 polynucleotide kinase t*3 7 °C X 1 B#Pe§ 

10 IltSIJ:^ 5'-0H mffi* U >»rtlL&o ?LT, ^©SiS»*7 0'Cs 1 
O^P^JPl^Ls T4 polynucleotide kinase Z^ffig^tzo — 7^ Ug©77 
* ^ K pEB ^ 5U © EcoR I tffilL^t^ 1U © Bacterial Alkaline 
Phosphatase (BAP)T3 7°C N 1 B# IS JUST S 3 £: 5'5fc*S&JB U b£o 
£© 2 o©IIi$ Ligation High (Jl€#S&tt) T^-f *f—i/ aVtSui: - ?, 

15 7*^* K pSB ^Ufeo 

5 /z g©^* * K pSB £ 2 0U© Sac I £ 2 0U © BamH I fc-C N 
Tix^ — t?iH£^£atf 5 . 7kb© Sac I-BamH I »rJt£l§fco $Ltz, WlUM 
m^<? *-T*$>2> pIJ702 ( 2 jug) (ATCC 35287) £ 1 0 U © Sac I £ 10 U © 
Bgl II T"#L31Ls 7 H c(ciiMbfcT^^--lzjt^ : ?^^tf 5 . 7kb© Sac I- 

20 BamH I t Ligation High (Mftffift) #£T^ << >f—*s 3 > b£o ^©^-T 
y— ^3 Genetic Manipulation of Streptomyces. A Laboratory Manual. 

The John Innes Foudation, Norwich, UK, 1985. {zfBfg^ tiT ^ SS^t^oT, 
7M/7h?^ft^ • V bT^>* 1326 m (J- General Microbiology 1983, 
129, 2703-2713) ^Mfei bfeo » & tlfc^H*i«H*© -5 h U 7° r 

25 v>f-fe;* • ijt^>7 1326/pIJ702-SB £:bfc (03), 

(2) MEitt©i§i^<tt;FR9 0 1 3 7 9 7^7--tf©M 
5°/o^a^D-X, l%^*;i/=J-^s 0. 3 (Difco #) N 0. 
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5%M^7 h^7h> (Difco *±K 0. 3%m^*X (Difco *±) N 5mM MgCl 2 , 
0. 5 0Ag/ml©^hU7h> (pH6. 5)fr£>&3 

i£*fel OmlllO Oml^H^^X^tzAtu Jfcft^mtfc:* hl/7" h^-fe 
^ • 'J 1326/pIJ702-SB ©5 mm^OiftOTlfec 3 0°Cs 3 

5 (2 6 0 r pm) Jg#U ^(Dt^mmOFR 9 0 1 3 7 9 7is7-<Vft&%m%. 
LtztZ6, igmmimimtzb lfltPalt 3 OmgOFR 1 7 9 642 (J&7^> 
MbLfcFR 9 0 1 3 7 9^H) ££l&-f £rSt£#f# £ titzo 

h^-f-feT, • 'Jt^'>7 1326/pIJ702-SB i:o^Tii2~3B, Streptomyces 
10 sp. No. 6907 i:ootli7 B t^-frMTlzMmgtitzo 

100mg/ml FR 9 0 1 3 7 9 (WO 9 7/3 2 9 7 5^ffi#I) 2k 
m&0. lmlx U (pH 6.0) 0. lmL ^ * ^ — ;i/ 0 . 1ml, 

15 M'g&O. Bml^^^SMt:, Jg#I0. lml£JD;U 37°C(12 5r 
pm) TK^tS. 15^ 4°/o^lml tm%7k 2 m 1 ZmM? Z Z t 
T\ £J&£^7£i±£o LTn £f&L7cFR 1 7 9 6 4 2 U&TiWMbLfcF 

R9 o i 3 7 9^ik) *mmmi&?v^ v^^y (hplo %m^x, wt© 

20 ; Kaseisorb LC P0 Super (4.6 mm I.D. x 250 mm) (Mm4b!&Q) 

iJ^AUm ; 5 0°C 

®mm ; mm* : u >m=$6o : 40 : 1 

$rta§ ; 1 ml/min 
tftm ; UV-215 nm 
25 flflifl!13 

( i ) &&m<Dmm 

5 0 0mLg77^3i:5 OmLCD^;*-;* h 1/ 7° h > (5 0/zg/mL) £^ 
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&PM-1JS* (6%Bt# 3 6 0 0, 3%KK*S»* 0. 5%CaC0 3 . 
0. 0 0 5 %^** M^h>s pH«iE) £A*U 

-f-feT.- Ub**>X 1326/pIJ702-SB ©5mm^Ol<*§Iitfe^ 3 0 <, CT- 
3 EWSiibfco ^© 2 . 5mL*5 0mL©SG»*(8XT;^-^ 3% 
5 KB*E», 3%K»**E3F, 0. 5%CaC0 3 , 0. 0 0 5 %***!^ 
7-hx pHJKttfiE) *Xixfc5 0 OmL«77^3t«IU 3 0 o CT'3BP^ 
in ill L/ o 

(2) FR90137 9 75/7-BO»K 

«»*2 4mLC4M KCl^SmLDoL 4 °CT*-lftfifc« b fc** 
10 (10, OOOrpnu 10#IH) * & » 6 ftfc±»* K C 1 ttttitt b£o 
^©KCliM Microcon 50 U U#Ttt) Tf 1 0««*. 0. 5 M U >• 
n<j^lf)l ( P H6. 0) -C7c©**STRri:v^*ff*2IiH»?)3Br 

(3) SD S-PAGE^ 

15 ^W10/2 0Sfcttl5/2 5 (I-flS**fttt;7^'J^7Ul 
0- 2 0X*fcBtl 5-2 5%^S^> *ffl^-Cs SDS-PAGE 

(4) FR9 0 1 3 7 97^7 — -t??St£©$i]£ 
20 (5) *>/^St©3£* 

( 6 ) **sbT ^ y KBB^J^*f 

*T?1J0W b fc. ^IT7^»^ &E*I#*r C ft b fc c 

am & , e*i *ew 4 1 e« s n * n t $ ✓ iie*! * *rr * 
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Streptomyces sp.No.6907 $^ Streptomyces anulatus No. 8703 mmcDMtt V # 



B*-£miI£ft£¥f?U l^#M|gl 8 9 6 4 4#£at^LT 

mm? b 

E*l«6 : FR9 0 1 3 7 9 7->^— If /j^^JL ~ KON**7^1*3 

20 8Mf £ ft fc a* «J=f*^ 

EW ** 7 F R 9 0 1 3 7 97S/7-W^= y r©N*JiT$ y« S=J 

12^!i#^8 : FR9 0 1 3 7 97^-^2-* r©N*«HT$ y»*=i 
l£It£ftfc;* U =f>t £ i/^-^ p 

E*l«9 : FR 9 0 1 3 7 97^-^^z y h©N**7^Bt 3 
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.S5U#-^1 0 : FR9 0 1 3 7 9 hiSiV^^^ 



IS?'J#-^l 1 : FR 9 0 1 3 7 9 ^--fc?©/Mt * r 



IBflJS^l 2 : $iJIM<u£ Eco RI it^ h*^^ Sac I tf-f htSfttSAtttffl 
? 9 Is*?- h* 

is mmm^i 5 : ^-^zv.>iy>^y^-(T-tvxi^m-r^<mm^ntz^v^ 

20 ^^l^^b* 

mnm^i 9 : iy-^^>^>^y^^^-tLx^m-r^<mn-i^ntz^rv^ 
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5 y>7\s*?Y 

I2?'J#^2 4 : J/-^x>s,> jr 7 7-r L tfffflt^ < ttlf* lift* U d 

7- 9 Is*? K 

* 9 is*? h* 

15 

25 y?ls*?\t 
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3 5 : : > 
7 9 u^r^- Y 

mvm^ 3 6 : > 

y. 9 Y 
5 IB^'J#-^ 3 7 : > 

IB#I#-5 3 8 : is 
? ZV-*^ Y 

unm^ 3 9 : > 

10 yWX^Y 

SB^J#-^ 4 0 : i> 

IE?iJ#-*§4 1 : > 
HZXs-*?- Y 
15 IB^'J#-^-4 2 : :> 
^ tVJr?- Y 
ie?'J#-?-4 3 : zs 
y- Z Y 
fE#I#-*3- 44 : 

20 

iE?y#-^4 5 : i/ 
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G5GLSAVIRYTEYGIPHHVA 

GGT TCT GGT T5ft ¥6* W #¥¥ CGG TAG ACG GAG TAC SR «¥P €€T CftP GTT GCT 

GGC TCC GGC TCC GCC GTC ATC GGC ATC CCC CAC CAC GTC GCC 

GGA TCA GGA ¥6* Sfcfc SEfc ©Sfc #¥Sp S&fc GTA GCA 

GGG TCG GGG CTC TCG GCG GTG GGG CCG GTG GCG 

AGT es* 

AGC CTG 

► -< 

SF3 5R2 



H12 



1 

SNAVAFDGSTTVNGRGLLL G 

TCT AAT G« 8^ ©g* SSS GGC TCC ACG ACG GTG AAC GGG CGC ©63* S=Sfc 3=Efc #S¥ 

TCC AAC GCC GTC GCC TTC GAC GGC TPS TT& T¥& GGC 

"i G'C^f ^ttC^E €£^ftit €5tP^P C"i~i™ ^jjM^i^P CiG^t 

TCG GCG GTG GCG GGG CTC CTC CTC GGG 

AGT €¥fc €*fe «Rte 

AGC CTG CTG CTG 
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<110> Fujisawa Pharmaceutical Co., Ltd. 

<120> A GENE COADING A CYCLIC LOPOPEPTIDE ACYLASE AND AN EXPRESSION 
THEREOF 

<130> 09368 

<150> JP 11-189644 
<151> 1999-7-2 

<160> 57 

<210> 1 
<211> 5692 
<212> DNA 

<213> Streptomyces Sp. 
<220> 

<221> CDS 

<222> (948).. (3362) 

<400> 1 

gaattccgga tggttggaga ggccgatcca gacggtgggc ggggcgaaga ggctgtcggc 60 
caggcccgct tcgacgaggt cgaagatcga ggcggcgtcc ggaccgtcca ggatggtgtt 120 
ctccgcgccg accgccagat agggcagcag gaacacgtgc atctgggccg agtggtagag 180 
cggcagggag tgcacgggcc ggtcggtcgc ggcgaggccg agcgcggtga tcgcgctgac 240 
gtactcgtgg accagggccc cgtgcgtcat catcgcgccc ttgggcaggg cggtggtccc 300 
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ggaggtgtac agcagctgca ccaggtcgtc ggaggcgggc gggcgccgcg gggtgaacgc 360 
ccgttccgtc tccagggcgt cgagcagcga gccgggcgcg tcgcggagcg cgcgcaccgg 420 
gagtccggcg gggagccgcc cggcgaggtc cgggtcggtc aggacgaggg aggagccgga 480 
ctggtcgagg aggtaggcca ggtcgtcgcc ggtgaggttc tggttgaccg gtacgtggac 540 
gagaccggcc cgtgcgcagg cgaggaagcc gatcagatag gcgtcggagt tgtgcgcgta 600 
ggcggccacc cggtcgccgg gggcgagagc gtactcctcg gtgaggacgg cggcggccgt 660 
ggagacggcg gcgtccaggg agcggtaggt ccaggtccgg tcggcgtacc gcacggcggt 720 
ccggtcgggg gtgcgccggg cgctgcgggt gaggacgccg tcgactgtgc tgctgcgtac 780 
acctgtcatg gcgtgatcct gtgcgtccgg gccctcgggg gtcaagaggc tggataccga 840 
ccagacggtt gacagcttcc cgggctccct ggctgagtga cgcttggccg tccgggcgtt 900 
ccggaccggc cgcgcccgtg ccacccgtac cgctgggagg aaacacc ttg acg tta 956 

Leu Thr Leu 

cgc aac cgt ctg aga ctg etc ggg gtc gec ggt etc gec ctg ttc acc 1004 
Arg Asn Arg Leu Arg Leu Leu Gly Val Ala Gly Leu Ala Leu Phe Thr 

-35 -30 -25 

gtg teg gcg teg ctg ccg cct gec acc gcg tec ggg acc cag gag acg 1052 
Val Ser Ala Ser Leu Pro Pro Ala Thr Ala Ser Gly Thr Gin Glu Thr 
-20 -15 -10 -5 

egg cac ccg tec ggg age ggt ctt teg gec gtc ate egg tac acg gag 1100 
Arg His Pro Ser Gly Ser Gly Leu Ser Ala Val He Arg Tyr Thr Glu 

1 5 10 

tac ggc att ccg cac ate gtg gcg gag gac tac gcg cag ttg ggc ttc 1148 
Tyr Gly He Pro His He Val Ala Glu Asp Tyr Ala Gin Leu Gly Phe 

15 20 25 

ggc acc ggc tgg gcg cag gee gec gat cag gtg tgc acg ctg gcg gac 1196 
Gly Thr Gly Trp Ala Gin Ala Ala Asp Gin Val Cys Thr Leu Ala Asp 
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30 35 40 

ggc ttc etc acg gtg cgc ggg gag egg teg agg ttc ttc ggc ccg gac 1244 
Gly Phe Leu Thr Val Arg Gly Glu Arg Ser Arg Phe Phe Gly Pro Asp 
45 50 55 60 

gee gee acg gac tac tec etc tec teg gcg gcg acg aac etc tec age 1292 
Ala Ala Thr Asp Tyr Ser Leu Ser Ser Ala Ala Thr Asn Leu Ser Ser 

65 70 75 

gac ctg tac ttc egg ggc gtc cgc gac age ggc acg gtg gag aag ctg 1340 
Asp Leu Tyr Phe Arg Gly Val Arg Asp Ser Gly Thr Val Glu Lys Leu 

80 85 90 

etc aag gag ccc gcg ccc gee ggt ccg age agg gac gtc aag gag acg 1388 
Leu Lys Glu Pro Ala Pro Ala Gly Pro Ser Arg Asp Val Lys Glu Thr 

95 100 105 

atg cgc ggg ttc gee gee ggg tac aac gcg tgg ate gcg cag aac egg 1436 
Met Arg Gly Phe Ala Ala Gly Tyr Asn Ala Trp He Ala Gin Asn Arg 

110 115 120 

ate acc gac ccc gee tgc egg ggc gcg tec tgg gtg cgc ccg gtg acg 1484 
He Thr Asp Pro Ala Cys Arg Gly Ala Ser Trp Val Arg Pro Val Thr 
125 130 135 140 

gcg ctg gac gtg gcg gcg cgc ggc tac gcg ctg gcg gtg etc ggc ggc 1532 
Ala Leu Asp Val Ala Ala Arg Gly Tyr Ala Leu Ala Val Leu Gly Gly 

145 150 155 

cag ggg cgc ggc ate gac ggc ate acc gcg gca cag ccg ccg acc gee 1580 
Gin Gly Arg Gly He Asp Gly He Thr Ala Ala Gin Pro Pro Thr Ala 

160 165 170 

get cct ccg gcg gee ggg gtc acg ccc gag gag gcg gcg acg gcg gcg 1628 
Ala Pro Pro Ala Ala Gly Val Thr Pro Glu Glu Ala Ala Thr Ala Ala 
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175 180 185 

gag egg ctg ctg teg acg cag aac gcg gac atg ggt tec aac gcg gtg 1676 
Glu Arg Leu Leu Ser Thr Gin Asn Ala Asp Met Gly Ser Asn Ala Val 

190 195 200 

gee ttc gac ggc tec acg acg gtg aac ggg cgc ggg ctg ttg etc ggc 1724 
Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly Leu Leu Leu Gly 
205 210 215 220 

aac ccg cac tac ccg tgg cag ggc gga cgc cgc ttc tgg cag gcg cag 1772 
Asn Pro His Tyr Pro Trp Gin Gly Gly Arg Arg Phe Trp Gin Ala Gin 

225 230 235 

cag acg ate ccc ggc gag ctg aac gtg teg ggc gcg tec ctg ctg ggc 1820 
Gin Thr He Pro Gly Glu Leu Asn Val Ser Gly Ala Ser Leu Leu Gly 

240 245 250 

gcg acg acg ate teg ate ggg cac aac gee gat gtg gcg tgg age cat 1868 
Ala Thr Thr He Ser lie Gly His Asn Ala Asp Val Ala Trp Ser His 

255 260 265 

acg gtc gee acg ggc gtc acg ctg aat ctg cat cag etc age etc gat 1916 
Thr Val Ala Thr Gly Val Thr Leu Asn Leu His Gin Leu Ser Leu Asp 

270 275 280 

ccg gee gac ccg ace gtc tat ctg gtg gac ggg aag egg gag egg atg 1964 
Pro Ala Asp Pro Thr Val Tyr Leu Val Asp Gly Lys Arg Glu Arg Met 
285 290 295 300 

acg cag egg acg gtg age gtc ccg gtg aag ggc ggg gee gac gtg acc 2012 
Thr Gin Arg Thr Val Ser Val Pro Val Lys Gly Gly Ala Asp Val Thr 

305 310 315 

cgc acc cag tgg tgg acc cgc tac ggg ccg gtg gee acc teg atg ggc 2060 
Arg Thr Gin Trp Trp Thr Arg Tyr Gly Pro Val Ala Thr Ser Met Gly 
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320 325 330 

gcg ggg ctg ccg ttg ccg tgg acg gcg age acg gcg tac gcg ctg aac 2108 

Ala Gly Leu Pro Leu Pro Trp Thr Ala Ser Thr Ala Tyr Ala Leu Asn 

335 340 345 

gat ccg aac gcg acg aat ctg egg atg gcg gac acc ggt ctg ggc ttc 2156 

Asp Pro Asn Ala Thr Asn Leu Arg Met Ala Asp Thr Gly Leu Gly Phe 

350 355 360 

ggc aag gec cgc tec acg ggt gac gtc gag cgt gcg ctg cac egg teg 2204 

Gly Lys Ala Arg Ser Thr Gly Asp Val Glu Arg Ala Leu His Arg Ser 
365 370 375 380 

cag ggc atg ccg tgg gtg aac acg ate gcg gcg gac egg gcg ggt cgc 2252 

Gin Gly Met Pro Trp Val Asn Thr He Ala Ala Asp Arg Ala Gly Arg 

385 390 395 

teg ttc ttc gcg cag teg cag gtg ctg ccg agg ate acc gac gcg ttg 2300 

Ser Phe Phe Ala Gin Ser Gin Val Leu Pro Arg He Thr Asp Ala Leu 

400 405 410 

gcg gag cgc tgc teg acc ccg ctg ggc egg gee acc tac ccc get tec 2348 

Ala Glu Arg Cys Ser Thr Pro Leu Gly Arg Ala Thr Tyr Pro Ala Ser 

415 420 425 

ggc etc gcg gtg ctg gac ggt teg egg acg gac tgc gcg ctg ggc age 2396 

Gly Leu Ala Val Leu Asp Gly Ser Arg Thr Asp Cys Ala Leu Gly Ser 

430 435 440 

gac ccg gac gcg gtg egg ccg ggg ate ttc ggc ccg ggc egg atg ccg 2444 

Asp Pro Asp Ala Val Arg Pro Gly lie Phe Gly Pro Gly Arg Met Pro 
445 450 455 460 

gtg ctg aag aac cag ccg tac gtg gag aac tec aac gac age gcg tgg 2492 

Val Leu Lys Asn Gin Pro Tyr Val Glu Asn Ser Asn Asp Ser Ala Trp 
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465 470 475 

ctg acc aat gcg gag egg ccg ctg acc ggg tac gag egg gtc ttc ggc 2540 
Leu Thr Asn Ala Glu Arg Pro Leu Thr Gly Tyr Glu Arg Val Phe Gly 

480 485 490 

acg ate gcg acg ccc egg teg atg egg acg cgc ggc gcg ate gag gac 2588 
Thr He Ala Thr Pro Arg Ser Met Arg Thr Arg Gly Ala He Glu Asp 

495 500 505 

gtc gcg teg atg gcg gac egg ggc cgc etc egg gtc ggg gac ctt cag 2636 
Val Ala Ser Met Ala Asp Arg Gly Arg Leu Arg Val Gly Asp Leu Gin 

510 515 520 

egg cag cag ttc gec aac cgt gcg ccg gee ggg gat ctg gee gee tec 2684 
Arg Gin Gin Phe Ala Asn Arg Ala Pro Ala Gly Asp Leu Ala Ala Ser 
525 530 535 540 

gag gee gec aag tgg tgt gcg gcg ctg ccg ggc ggc acg gee gtg ggc 2732 
Glu Ala Ala Lys Trp Cys Ala Ala Leu Pro Gly Gly Thr Ala Val Gly 

545 550 555 

tec gac gga acg ccg gtc gac gtg teg gcg gee tgc egg gtg ctg egg 2780 
Ser Asp Gly Thr Pro Val Asp Val Ser Ala Ala Cys Arg Val Leu Arg 

560 565 570 

cgc tgg gac egg acc gtg gac age gac age egg ggc gcg ctg etc ttc 2828 
Arg Trp Asp Arg Thr Val Asp Ser Asp Ser Arg Gly Ala Leu Leu Phe 

575 580 585 

gac egg ttc tgg egg aag gcg teg teg gcg ccc gee gee gag ctg tgg 2876 
Asp Arg Phe Trp Arg Lys Ala Ser Ser Ala Pro Ala Ala Glu Leu Trp 

590 595 600 

agg acg ccg ttc gat ccg gec gac ccg gtg cgc act ccg cgc ggc ctg 2924 
Arg Thr Pro Phe Asp Pro Ala Asp Pro Val Arg Thr Pro Arg Gly Leu 
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605 610 615 620 

aac acg gcc gcg ccc gtc ctg ggc agg gcc ctg gcg gac gcc gtg gcg 2962 

Asn Thr Ala Ala Pro Val Leu Gly Arg Ala Leu Ala Asp Ala Val Ala 

625 630 635 

gag ctg egg gcg gcg ggc ate gcg ctg gac gcc ccg ctg ggc gag cac 3020 
Glu Leu Arg Ala Ala Gly lie Ala Leu Asp Ala Pro Leu Gly Glu His 

640 645 650 

cag ttc gtc gtg egg aac ggc aag egg etc ccg ate ggc ggc ggg acg 3068 
Gin Phe Val Val Arg Asn Gly Lys Arg Leu Pro lie Gly Gly Gly Thr 

655 660 665 

gag teg ctg ggc ate tgg aac aag acc gag ccg cag tgg aac gcg gcg 3116 
Glu Ser Leu Gly He Trp Asn Lys Thr Glu Pro Gin Trp Asn Ala Ala 

670 675 680 

ggc ggc ggc tat acg gag gtg teg teg ggc tec age tac ate cag gcg 3164 
Gly Gly Gly Tyr Thr Glu Val Ser Ser Gly Ser Ser Tyr He Gin Ala 
685 690 695 700 

gtc ggc tgg gac gac age cgc tgc ccg gtg gcc egg acg ctg ctg acg 3212 
Val Gly Trp Asp Asp Ser Arg Cys Pro Val Ala Arg Thr Leu Leu Thr 

705 710 715 

tac tec cag teg gag aac ccg aag tea ccg cac tac age gac cag acc 3260 
Tyr Ser Gin Ser Glu Asn Pro Lys Ser Pro His Tyr Ser Asp Gin Thr 

720 725 730 

agg ctg tac gcg ggt gag cgc tgg gtg acg tec egg ttc tgc gag agg 3308 
Arg Leu Tyr Ala Gly Glu Arg Trp Val Thr Ser Arg Phe Cys Glu Arg 

735 740 745 

gac ate gcg cgt teg ccg gac ctg egg gtg gtg egg gtg cac gag egg 3356 
Asp He Ala Arg Ser Pro Asp Leu Arg Val Val Arg Val His Glu Arg 
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750 755 760 

egg tag cgcggtg ggcggacggg cccgcccatc cgeggegaga agggegtccg 3409 
Arg 



765 



cctcggcggg 


cgcccttctc 


accgatgtgt 


cgtgaccgcg 


ctcccggggg 


cgtcctcacc 


3469 


gagccgccga 


agggcccggc 


ggccgaaccc 


gtgaccatgc 


gtgegacgea 


tcacgctccg 


3529 


tcggctccgc 


cctccgcccg 


cgcccaggcc 


agetgegegt 


cgctcagcgg 


egggtcgaag 


3589 


ccttccggga 


acagcagcat 


ccgcggctgc 


ggccacatgt 


tctccggtcc 


gtgttcctga 


3649 


cagtccaggg 


cgaggagatg 


cggcccgtcc 


ccgcaggact 


cgtgccggta 


ggggeggteg 


3709 


tgcgcccggc 


agaaatagee 


gaacaccgca 


cagtggtcgt 


cgccgcccgg 


tcggtggaag 


3769 


ccggggtcgc 


tgacgatcac 


ggtcaccggc 


tcctgccggt 


tgagecgagg 


gatgggcegg 


3829 


ggatcacgcc 


acaacagtcg 


aggagggagc 


acacgctcat 


cttccccggg 


gccgagccca 


3889 


egggaagggg 


gagcaeggeg 


ggacgcctcc 


cgtcggcgtg 


ategaceggg 


ccgtcccgct 


3949 


cgcgggcggg 


ccctcccgga 


cccgttgctc 


tacageggge 


gctcgaagcc 


ctcccagtac 


4009 


ggttcgcgca 


gccgccgttt 


gtagagcttg 


ccgttggggt 


cgeggggcat 


ggcggtgatg 


4069 


aagtcgaggc 


teeggggteg 


tttgtagccg 


gcgagccgct 


cctcgcagtg 


ggegaggate 


4129 


geggeggega 


gcgcgggtga 


cggctcgtgg 


ccatcggccg 


gttcgacgac 


ggccttgacc 


4189 


tcctcgccgc 


ggtcggcgtg 


ggggatgccg 


aaggeggegg 


cgtccgcgac 


ggcggggtgg 


4249 


gtgagcagga 


ccgactcgat 


cteggegggg 


tagatgttga 


ccccgcccgc 


gatgatcatg 


4309 


tegatcttge 


ggtcgeggag 


gaagaggtag 


ccgtcctcgt 


ccagcacgcc 


gaggtcaccg 


4369 


aeggtgaaga 


agtcgecgat 


gcggttcgtg 


egggtcttgg 


tctcgtcctt 


gtggtagctg 


4429 


aagccgccgg 


tgetcatett 


catgtagacg 


gtgcccagtt 


cgcctggcgg 


gaggcggttg 


4489 


ccgtcgtcgt 


egaagaegge 


cagttcgctg 


ateggecagg 


ccttgccgac 


ggtgccgggc 


4549 


ttcttcagcc 


agtcctcggc 


ggtggcgaac 


gctcccccgc 


cctcgctggc 


cgegtagtae 


4609 


tcctcgacgc 


agctccccca 


ccagtcgatc 


atggcgcgtt 


tgacgtggtc 


ggggcagggg 


4669 


gctgccccgt 


ggatggcgtg 


ccgcatggag 


gagaegtegt 


agegggaect 


cacctcgtcg 


4729 


ggcagegega 


geagceggtg 


gaactgggtg 


gggaccatgt 


gggtgtgggt 


gcagcggtgg 


4789 
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gcgtcgacga 


ggegcagcat 


ctcctcgggc gaccagccgx ccaxcaggac cd.gcg&su&£ 


4849 


ccgatgtgca 


gggcggcgcc 


cgcgaattgg agtaeggegg xgxggxagag eggegagcag 




accaggtgga 


cgttgtcgtc 


gaaeggcegg atgecgaaga xgccgaggaa cccgtcgagg 


4969 


taggtctcct 


cggggcgttt 


geegggcagg gggcgccgga xgccgcgggg gcggccggtg 


^029 

Jut* J 


gtgcccgagg 


tgtagttcat 


y-k >-» v» j-k cr r~\ r~r t~r \~ rf r\ ct cx \~ "t" /"»■ T /> O Ct CP/** OP Of f* Ct\ Cf& Ct CtCfCt 

gacccagccg agggxgcggx xexcaggegg cgiggcgggg 


^089 


tggccttcga 


ggagttcggc 


_ _ _ — a _ — , — • rt s\ mm /-» >-> /"v fft rr o ct o /* or /* /* or t o CP/"* ct ct 

ecaggggegg cagcegggga ccgxgccgac geegtagegg 




tgggtcgcgg 


gcagttccgc 


J_ _ _|_ _ _^ _ _i m _ "4- #T cfT~ tT CT c* /* <T /* <T O O CT (TT t /* or 

ctcgtcggcg gcggccgtcg cggtggccgc gaagcgxxcg 


S?f)9 


tgggcgatca 


ggacgeggge 


„_ _ _^ _ _» ^ m j> _ --v - ^ — . /-«> -4- y* /v ct ct c* ct o i /* t /* cr or or or/* /> ct o #** or 

geeggagteg gcgacgatcc aggegaxexe ggggccgacg 




aggtggtggt 


tgaccggcac 


gaggtagaag ccggcctgcg aggeggegag gxgggcggxg 


OOLtij 


aggagttcga 


cgccgttggg 


caggacgacg gcgaacgcgt cgccctcgcg cagtccggcc 




gcgcgcaggc 


cgtggaccat 


gcggttgacg teggegxgea ggcggcccgc gcxccacxcc 




tcgccgtcgg 


gggcgatcag 


„_ _ _ _» 4- j-v *-«• -4- #*f»/v<vT y~k cc cr ct i CT C* Cf CT c% c\ t OT OT OT/* C* ct Ck CT O O O 

gaeggtgegg xeggggtegg cxgcggccxg ggcccagaaa 




ccgttgggcg 


gctggttcac 


gtggcactcc ttceggegat gcggttcatg egggtgaegg 




cccgttcgaa 


gccgcgggtc 


aggtegtega cgacggcccg gaegctgegt tcactggtca 


5629 


tccggccgac 


gatctgcccg 


acgggcgtgc cgagcagctc gccgacctcg tacttctgga 


5689 


tec 






5692 



<210> 2 
<211> 765 
<212> PRT 

<213> Streptomyces Sp. 
<400> 2 

Leu Thr Leu Arg Asn Arg Leu Arg Leu Leu Gly Val Ala Gly Leu Ala 

-35 -30 -25 

Leu Phe Thr Val Ser Ala Ser Leu Pro Pro Ala Thr Ala Ser Gly Thr 

-20 -15 -10 

Gin Glu Thr Arg His Pro Ser Gly Ser Gly Leu Ser Ala Val He Arg 
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-5 1 5 

Tyr Thr Glu Tyr Gly He Pro His He Val Ala Glu Asp Tyr Ala Gin 
10 15 20 25 

Leu Gly Phe Gly Thr Gly Trp Ala Gin Ala Ala Asp Gin Val Cys Thr 

30 35 40 

Leu Ala Asp Gly Phe Leu Thr Val Arg Gly Glu Arg Ser Arg Phe Phe 

45 50 55 

Gly Pro Asp Ala Ala Thr Asp Tyr Ser Leu Ser Ser Ala Ala Thr Asn 

60 65 70 

Leu Ser Ser Asp Leu Tyr Phe Arg Gly Val Arg Asp Ser Gly Thr Val 

75 80 85 

Glu Lys Leu Leu Lys Glu Pro Ala Pro Ala Gly Pro Ser Arg Asp Val 
90 95 100 105 

Lys Glu Thr Met Arg Gly Phe Ala Ala Gly Tyr Asn Ala Trp He Ala 

110 115 120 

Gin Asn Arg He Thr Asp Pro Ala Cys Arg Gly Ala Ser Trp Val Arg 

125 130 135 

Pro Val Thr Ala Leu Asp Val Ala Ala Arg Gly Tyr Ala Leu Ala Val 

140 145 150 

Leu Gly Gly Gin Gly Arg Gly He Asp Gly He Thr Ala Ala Gin Pro 

155 160 165 

Pro Thr Ala Ala Pro Pro Ala Ala Gly Val Thr Pro Glu Glu Ala Ala 
170 175 180 185 

Thr Ala Ala Glu Arg Leu Leu Ser Thr Gin Asn Ala Asp Met Gly Ser 

190 195 200 

Asn Ala Val Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly Leu 
205 210 215 

10/32 
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Leu Leu Gly Asn Pro His Tyr Pro Trp Gin Gly Gly Arg Arg Phe Trp 

220 225 230 

Gin Ala Gin Gin Thr He Pro Gly Glu Leu Asn Val Ser Gly Ala Ser 

235 240 245 

Leu Leu Gly Ala Thr Thr He Ser He Gly His Asn Ala Asp Val Ala 
250 255 260 265 

Trp Ser His Thr Val Ala Thr Gly Val Thr Leu Asn Leu His Gin Leu 

270 275 280 

Ser Leu Asp Pro Ala Asp Pro Thr Val Tyr Leu Val Asp Gly Lys Arg 

285 290 295 

Glu Arg Met Thr Gin Arg Thr Val Ser Val Pro Val Lys Gly Gly Ala 

300 305 310 

Asp Val Thr Arg Thr Gin Trp Trp Thr Arg Tyr Gly Pro Val Ala Thr 

315 320 325 

Ser Met Gly Ala Gly Leu Pro Leu Pro Trp Thr Ala Ser Thr Ala Tyr 
330 335 340 345 

Ala Leu Asn Asp Pro Asn Ala Thr Asn Leu Arg Met Ala Asp Thr Gly 

350 355 360 

Leu Gly Phe Gly Lys Ala Arg Ser Thr Gly Asp Val Glu Arg Ala Leu 

365 370 375 

His Arg Ser Gin Gly Met Pro Trp Val Asn Thr He Ala Ala Asp Arg 

380 385 390 

Ala Gly Arg Ser Phe Phe Ala Gin Ser Gin Val Leu Pro Arg He Thr 

395 400 405 

Asp Ala Leu Ala Glu Arg Cys Ser Thr Pro Leu Gly Arg Ala Thr Tyr 
410 415 420 425 

Pro Ala Ser Gly Leu Ala Val Leu Asp Gly Ser Arg Thr Asp Cys Ala 
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430 435 440 

Leu Gly Ser Asp Pro Asp Ala Val Arg Pro Gly He Phe Gly Pro Gly 

445 450 455 

Arg Met Pro Val Leu Lys Asn Gin Pro Tyr Val Glu Asn Ser Asn Asp 

460 465 470 

Ser Ala Trp Leu Thr Asn Ala Glu Arg Pro Leu Thr Gly Tyr Glu Arg 

475 480 485 

Val Phe Gly Thr He Ala Thr Pro Arg Ser Met Arg Thr Arg Gly Ala 
490 495 500 505 

He Glu Asp Val Ala Ser Met Ala Asp Arg Gly Arg Leu Arg Val Gly 

510 515 520 

Asp Leu Gin Arg Gin Gin Phe Ala Asn Arg Ala Pro Ala Gly Asp Leu 

525 530 535 

Ala Ala Ser Glu Ala Ala Lys Trp Cys Ala Ala Leu Pro Gly Gly Thr 

540 545 550 

Ala Val Gly Ser Asp Gly Thr Pro Val Asp Val Ser Ala Ala Cys Arg 

555 560 565 

Val Leu Arg Arg Trp Asp Arg Thr Val Asp Ser Asp Ser Arg Gly Ala 
570 575 580 585 

Leu Leu Phe Asp Arg Phe Trp Arg Lys Ala Ser Ser Ala Pro Ala Ala 

590 595 600 

Glu Leu Trp Arg Thr Pro Phe Asp Pro Ala Asp Pro Val Arg Thr Pro 

605 610 615 

Arg Gly Leu Asn Thr Ala Ala Pro Val Leu Gly Arg Ala Leu Ala Asp 

620 625 630 

Ala Val Ala Glu Leu Arg Ala Ala Gly He Ala Leu Asp Ala Pro Leu 
635 640 645 
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Gly Glu His Gin Phe Val Val Arg Asn Gly Lys Arg Leu Pro 
650 655 660 

Gly Gly Thr Glu Ser Leu Gly He Trp Asn Lys Thr Glu Pro 

670 675 
Asn Ala Ala Gly Gly Gly Tyr Thr Glu Val Ser Ser Gly Ser 
685 690 695 

He Gin Ala Val Gly Trp Asp Asp Ser Arg Cys Pro Val Ala 

700 705 710 

Leu Leu Thr Tyr Ser Gin Ser Glu Asn Pro Lys Ser Pro His 

715 720 725 

Asp Gin Thr Arg Leu Tyr Ala Gly Glu Arg Trp Val Thr Ser 
730 735 740 

Cys Glu Arg Asp He Ala Arg Ser Pro Asp Leu Arg Val Val 
750 755 

His Glu Arg Arg 
765 

<210> 3 
<211> 20 
<212> PRT 
<213> Streptomyces Sp. 
<400> 3 

Ser Asn Ala Val Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly 

15 10 15 

Leu Leu Leu Gly 
20 

<210> 4 
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lie Gly 
665 
Gin Trp 
680 

Ser Tyr 

Arg Thr 

Tyr Ser 

Arg Phe 
745 
Arg Val 
760 
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<211> 20 

<212> PRT 

<213> Streptomyces Sp. 

<400> 4 

Gly Ser Gly Leu Ser Ala Val He Arg Tyr Thr Glu Tyr Gly He Pro 

1 5 10 15 

His He Val Ala 
20 



<210> 5 

<211> 20 

<212> PRT 

<213> Streptomyces Sp. 

<400> 5 

Gly Ser Gly Leu Ser Ala Val He Arg Tyr Thr Glu Tyr Gly He Pro 

15 10 15 

His His Val Ala 
20 



<210> 6 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer (forward) to 
amplify the DNA coding N-terminal amino acid sequences of FR901379 
acyrase small subunit. 
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<400> 6 
ctstcsgcsg tsatc 



PCT/JP00/04285 



15 



<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer (reverse) to 
amplify the DNA coding N-terminal amino acid sequences of FR901379 
acyrase small subunit. 
<400> 7 

gtggtgsggg at sec 15 



<210> 8 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 
amplify the DNA coding N-terminal 
acyrase large subunit. 
<400> 8 
csgtsgcstt egaegg 



to act as PCR primer (forward) to 
amino acid sequences of FR901379 

16 



<210> 9 
<211> 15 
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<212> 



DNA 



<213> 



Artificial Sequence 



<220> 



<223> 



Oligonucleotide designed to act as PCR primer (reverse) to 



amplify the DNA coding N-terminal amino acid sequences of FR901379 
acyrase large subunit. 
<400> 9 

sccsagsags agscc 15 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer (forward) to 
amplify the DNA coding sequence between FR901379 acyrase small subunit 
and large subunit. 
<400> 10 

atccggtaca cggagtacgg 20 

<210> 11 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer (reverse) to 

amplify the DNA coding sequence between FR901379 acyrase small subunit 
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and large subunit. 
<400> 11 

cgttcaccgt cgtggagcc * 9 



<210> 12 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed for use in changing site from EcoR I 
site to Sac I site. 
<400> 12 

aattgagctc ^ 



<210> 13 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 13 

caactgcgcg tagtcc 16 

<210> 14 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed 
<400> 14 
catgggttcc aacgcg 

<210> 15 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 15 
gctgtcaacc gtctgg 

<210> 16 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 16 
acgcgctgaa cgatcc 

<210> 17 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



PCT/JP00/04285 

to act as sequencing primer. 

16 



to act as sequencing primer. 

16 



to act as sequencing primer. 

16 
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WO 01/02585 

<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 17 

cggacctgga cctacc * 

<210> 18 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 18 
gtgggtgaac acgatcg 

<210> 19 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 19 
gaccttcagc ggcagc 

<210> 20 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed 
<400> 20 
caagtggtgt gcggcg 

<210> 21 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 21 
gtcgctgggc atctgg 



PCT/JP00/04285 

to act as sequencing primer. 

16 



to act as sequencing primer. 

16 



<210> 22 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 22 
gctgctgacg tactcc 

<210> 23 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 23 

gtcaaccgca tggtcc ^ 

<210> 24 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 24 

atcgcctgga tcgtcg 16 

<210> 25 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 25 

cgtcagcgcg atcacc 16 

<210> 26 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 26 

ggtgtacagc agctgc 16 

<210> 27 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 27 

ctccctcgtc ctgacc 16 

<210> 28 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 28 

gagttgtgcg cgtagg I 6 

<210> 29 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 29 

tgacgcttgg ccgtcc 16 

<210> 30 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 30 

gactacgcgc agttgg 16 

<210> 31 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 31 

tacaacgcgt ggatcg 16 

<210> 32 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed 
<400> 32 
ggtgatccgg ttctgc 

<210> 33 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 33 
gggtagtgcg ggttgc 

<210> 34 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 34 
ctgcatcagc tcagcc 

<210> 35 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



PCT/JP00/04285 

to act as sequencing primer. 

16 



to act as sequencing primer. 

16 



to act as sequencing primer. 

16 



24/32 



♦ # 



THIS PA6F W nisorn> 



WO 01/02585 

<220> 

<223> Oligonucleotide designed 
<400> 35 
gtccaccact gggtgc 

<210> 36 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 36 
gaagcggggt aggtgg 



PCT/JPOO/04285 

to act as sequencing primer. 

16 



to act as sequencing primer. 

16 



<210> 37 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 37 

ccggtgctga agaacc 16 

<210> 38 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed 
<400> 38 
ctgccgctga aggtcc 

<210> 39 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 39 
tcgaacggcg tcctcc 

<210> 40 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 40 
tggaggacgc cgttcg 

<210> 41 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



PCT/JP00/04285 

to act as sequencing primer. 

16 



to act as sequencing primer. 

16 



to act as sequencing primer. 

16 
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<220> 

<223> Oligonucleotide designed to 
<400> 41 
gcctggatgt agctgg 



PCT/JP00/04285 



act as sequencing primer. 



16 



<210> 42 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 42 

ggacatcgcg cgttcg 16 



<210> 43 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 43 

cgaacgcgcg atgtcc 16 



<210> 44 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to 
<400> 44 
ccgtgaccat gcgtgc 

<210> 45 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to 

<400> 45 
gcacgcatgg tcacgg 

<210> 46 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to 

<400> 46 
gaggagacct acctcg 

<210> 47 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



PCT/JP00/0428S 

act as sequencing primer. 

16 



act as sequencing primer. 

16 



act as sequencing primer. 

16 
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<220> 

<223> Oligonucleotide designed 
<400> 47 
aggtcccgct acgacg 

<210> 48 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 48 
gaccatgcgg ttgacg 

<210> 49 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 49 
cagttccgcc tcgtcg 

<210> 50 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



PCT/JP00/04285 

to act as sequencing primer. 

16 



to act as sequencing primer. 

16 



to act as sequencing primer. 

16 
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<220> 

<223> Oligonucleotide designed 
<400> 50 
caggtggacg ttgtcg 

<210> 51 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 51 
gtcgctgacg atcacg 

<210> 52 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 52 
gtgatcgtca gcgacc 

<210> 53 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



PCT/JPOO/04285 

to act as sequencing primer. 

16 



to act as sequencing primer. 

16 



to act as sequencing primer. 

16 
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<220> 

<223> Oligonucleotide designed 
<400> 53 
ggcggtgatg aagtcg 

<210> 54 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 

<400> 54 
cgacttcatc accgcc 



PCT/JP00/04285 



to act as sequencing primer. 



16 



to act as sequencing primer. 



16 



<210> 55 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 55 

ggcgacttct tcaccg 16 

<210> 56 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
<400> 56 

cggtgaagaa gtcgcc 16 

<210> 57 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 57 

ccagacggtt gacagc 16 
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